Introduction
Surface displacements and tilts and local changes in the gravity and magnetic fields provide complementary sources of information about tectonic events at depth. The changes in these parameters measured at the surface before and after an earthquake, for example, are all the result of the tectonic strain which occurred, but each depends on different components of the strain field. I have been studying the local changes in the earth's gravitational and magnetic fields using an elastic half-space as a model of the earth.
My goal is to derive the influence functions relating the changes in gravity and magnetism measured at the surface to the strain source at depth for realistic models. I currently have four analyses in progress in this general field.
Magnetic field
I am analyzing the changes in the earth's magnetic field due to a dislocation in an isotropic and homogeneous half-space. The half-space contains randomly-oriented paramagnetic minerals magnetized by the earth's field. The change in the stress caused by the dislocation changes the magnetic properties of the crystals, and the integrated effect is measured at the surface.
I have been studying this problem following the approach that I used [Walsh and Rice, 1979] Assuming that the earth's field is uniform on a local scale and much larger than that due to the dipole, I find from (2) and (3) that
Carrying out the operations in C4) , one finds that the r components of the body-force field can be represented by analytic expressions. The next step is to calculate the stress field in the infinite space due to the force field in (.4). We are interested ±n the stresses induced in a halfspace rather than an infinite medium, however. To find the stresses in a half-space, the last step is to create a free surface by removing the stresses acting on the plane in the infinite space representing the free surface. I have started, but not completed, these two final steps.
In addition to the analytical work described above, which 
Gravity change with non-uniform density
The density of the earth increases with depth, and clearly this must affect to some extent the changes in gravity that are measured. The Green's functions that Rice and I derived, as discussed above, were calculated using a homogeneous, elastic half-space as the model for the earth.
To estimate the error in our calculation which is introduced by assuming uniform density, I derived the Green's functions for the case where the elastic properties of the half-space are uniform but the density of a surface layer is lower than that of the rest of the medium. 
